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(54) DIGITAL MUSIC REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a digital music reproducing device which can 
prevent data having been decoded from being read out of a circuit. 
SOLUTION: This device is equipped with a circuit for decoding a code and a circuit 
for expanding compression in the same computing element and supplies data having 
been decoded to the circuit which expands the compression through an internal path 
of the computing element to prevent the data having been decoded from being read 
out of the circuit. 



CLAIMS 



[Claim(s)] 

[Claim 1]A code decoding circuit which performs code decryption about digital music 
data by which compression encryption was carried outHave a compression restoration 
circuit which elongates data by which code decryption was carried out in said code 
decoding circuitand restores the original digital music dataand by said compression 
restoration circuit. In a digital music reproduction device which plays restored digital 
music dataA digital music reproduction device which supplies data by which was 
provided with said code decoding circuit and said compression restoration circuit in 
the same arithmetic elementand code decryption was carried out in said code 
decoding circuit to said compression restoration circuit through an internal bus of 



said arithmetic elementand is characterized by things. 

[Claim 2]Although said code decoding circuit performs code decryption about said 
digital music data by which compression encryption was carried out. The digital music 
reproduction device according to claim 1 which is provided also with a code decoding 
data recording memory which records code decoding data to be used in said 
arithmetic elementand supplies said code decoding data to said code decoding circuit 
from said code decoding data recording memory through an internal bus of said 
arithmetic element. 

[Claim 3]A digital-to-analog converter which changes into an analog signal said digital 
music data restored by said compression restoration circuit is also provided with it in 
said arithmetic elementand by said compression restoration circuit. The digital music 
reproduction device according to claim 1 or 2 which supplies said restored digital 
music data to said digital-to-analog converter through an internal bus of said 
arithmetic element. 

[Claim 4]A compression restoration program which said compression restoration 
circuit uses. It has a recording memory in said arithmetic element temporarily 
[ volatile / compression restoration program ] which records a part of compression 
restoration programs recorded on a nonvolatile compression restoration program 
documentation memory to recordThe digital music reproduction device according to 
claim 1 which supplies said a part of compression restoration programs to said 
compression restoration circuit from a recording memory temporarily [ said / 
compression restoration program ]. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]The code decoding circuit which performs code decryption 
about the digital music data in which compression encryption of this invention was 
carried outlt has a compression restoration circuit which elongates the data by which 
code decryption was carried out in said code decoding circuitand restores the original 
digital music dataand is related with the digital music reproduction device which plays 
the digital music data restored by said compression restoration circuit. 
[0002] 

[Description of the Prior Art]For examplethere are various compression encoding 
systems in digital music datasuch as MP3 and TwinVQ. These compression encoding 
systems made possible music reproduction of quality comparatively sufficient also by 
a narrow band or small capacityand brought about the rapid spread of the digital 
music reproduction devices which play digital music data. Said digital music 
reproduction device performs decryption corresponding to the compression encoding 



system used for carrying out compression encoding of the digital music dataelongates 
dataand is provided with the compression restoration circuit which restores the 
original digital data. In said digital music reproduction device corresponding to various 
compression encoding systemsan arithmetic element programmable as said 
compression restoration circuit is used in many cases. Record on the memory two or 
more compression restoration programs which described the procedure for restoring 
the original digital music data corresponding to two or more compression encoding 
systemsand one of compression restoration programs is loaded at the time of 
necessityProcessing which restores the original digital music data by said arithmetic 
element is performed. In said digital music reproduction devicethe copyright about 
digital music data poses a problem. Since the digital music data by which compression 
encoding was carried out has small capacitytime required for a duplicate is shortand 
since the compression encoding system usually used is restrictedit is simple also for 
reproduction of what was reproduced. Of coursesince it is digital datathere is also no 
tone quality degradation which is produced when reproducing an analog signal. 
Thereforea possibility that the almost same thing as original music may be distributed 
by the illegal duplicate is also high. For this reasonthere is also a digital music 
reproduction device which enabled it to play about the digital (compression encoding 
and encryption were performed) music data by which compression encryption was 
carried out beforehand. After decrypting a code to the digital music data by which 
compression encryption was carried out beforehand according to the specification of 
a codethe data (data which compressed digital music data of a yuan) obtained by it is 
elongatedand the original digital music data is restored. If compression encryption is 
carried out beforehandeven if the data is reproducedthe original digital music data 
cannot be obtained. 
[0003] 

[Problem(s) to be Solved by the Inventionjlf the digital music data which is not 
enciphered from the first and digital music data after code decryption was performed 
can be dealt with freelylt can perform reproducing illegally or distributing now 
easilyand development of music culture and by extensiondevelopment of the digital 
music industry will also be barred. Howeverin the digital music reproduction device 
which enabled it to play the digital music data by which compression encryption was 
carried out beforehandit was carried out to extension of compressed data using the 
arithmetic element in which the thing using a programmable arithmetic element of 
extension of compressed data and decryption of a code is also separate. That isdata 
after code decryption was performed on the data bus which appears in the electric 
circuit is flowing as it is. It is not impossible to read the data which flows on the data 
bus which connects between separate arithmetic elementsand there is a possibility 
that data after code decryption was performedand by extensionthe original digital 
music data may be reproduced unjustly. This invention is made in view of the 
technical problem in such a Prior artand an object of this invention is to provide the 



digital music reproduction device which can prevent data after code decryption was 

performed from being read in on a circuit. 

[0004] 

[Means for Solving the Problem]A code decoding circuit which performs code 
decryption about digital music data in which compression encryption of this invention 
was carried out in order to attain the above-mentioned purposeHave a compression 
restoration circuit which elongates data by which code decryption was carried out in 
said code decoding circuitand restores the original digital music dataand by said 
compression restoration circuit. In a digital music reproduction device which plays 
digital music data which plays restored digital music datalt has said code decoding 
circuit and said compression restoration circuit in the same arithmetic elementand is 
constituted as a digital music reproduction device which supplies data by which code 
decryption was carried out in said code decoding circuit to said compression 
restoration circuit through an internal bus of said arithmetic elementand is 
characterized by things. A code decoding circuit which performs code decryption in a 
digital music reproduction device concerning this invention about digital music data by 
which compression encryption was carried outData in which it had a compression 
restoration circuit which elongates data by which code decryption was carried out in 
said code decoding circuitand restores the original digital music data in the same 
arithmetic elementand code decryption was carried out by said code decoding circuit 
is supplied to said compression restoration circuit through an internal bus of said 
arithmetic element. For this reasondata by which code decryption was carried out in 
said code decoding circuit can prevent data after being unable to acquire directly 
from a bus of the exterior of said arithmetic element but performing code decryption 
from being read in on a circuit. Howeverif code decoding data used for performing said 
code decryption can acquire from a bus of the exterior of said arithmetic element 
even if data by which code decryption was carried out even if cannot acquire from a 
bus of the exterior of said arithmetic elementFrom digital music data by which 
compression encryption was carried outa possibility that the original digital music data 
may be restored using said code decoding data remains. Thenalthough said code 
decoding circuit performs code decryption in said digital music reproduction device 
about said digital music data by which compression encryption was carried out. It also 
has a code decoding data recording memory which records code decoding data to be 
used in said arithmetic elementand may be made to supply said code decoding data to 
said code decoding circuit from said code decoding data recording memory through an 
internal bus of said arithmetic element. In this casecode decoding data used for 
performing code decryption cannot be acquired from a bus of the exterior of said 
arithmetic elementeitherbut can prevent a duplicate of the original digital music data 
more strongly. 

[0005]If that to which capacity becomes large and said digital music data restored by 
said compression restoration circuit requires time for a duplicate will be 



reproducedthere will be no change in the same thing as an almost original thing being 
obtained. Thenin said digital music reproduction device by for examplesaid 
compression restoration circuit. A digital-to-analog converter which changes said 
restored digital music data into an analog signal is also provided with it in said 
arithmetic elementand by said compression restoration circuit. It may be made to 
supply said restored digital music data to said digital-to-analog converter through an 
internal bus of said arithmetic element. In this casefrom a bus of the exterior of said 
arithmetic elementsaid digital music data restored by said compression restoration 
circuit cannot be acquiredeitherbut can make that unjust reproduction more difficult. 
In said digital music reproduction devicein order to correspond to two or more 
compression encoding systemstwo or more compression restoration programs which 
said compression restoration circuit uses may be preparedbut. Since a comparatively 
high-speed volatile memory is expensivewhen it is going to hold down costa 
nonvolatile comparatively low speed memory will be used. Howeverif said compression 
restoration program is supplied to said compression restoration circuit from a 
nonvolatile comparatively low speed memoryprocessing speed will fall. Thena part of 
compression restoration programs recorded on a nonvolatile compression restoration 
program documentation memory which records a compression restoration program 
which said compression restoration circuit uses in said digital music reproduction 
device temporarily [ volatile / compression restoration program ] to record a 
recording memory. It has in said arithmetic element and may be made to supply said a 
part of compression restoration programs to said compression restoration circuit from 
a recording memory temporarily [ said / compression restoration program ]. In this 
casetemporarily [ said / compression restoration program ] to a recording memory. 
What is necessary is to secure only capacity which records a part of compression 
restoration programs memorized by said compression restoration program 
documentation memoryand said a part of compression restoration programsSince it is 
supplied from a recording memory temporarily [ comparatively high-speed / volatile / 
compression restoration program ]high~speed processing is realizableholding down 
cost. 
[0006] 

[Embodiment of the Invention] Hereafterwith reference to an accompanying drawingit 
explains per embodiment of the inventionand an understanding of this invention is 
presented. Following embodiments are the concrete examples of this inventionand are 
not the things of the character which limits the technical scope of this invention. It is 
a figure showing the outline composition of the digital music reproduction device 
which drawing 1 requires at an embodiment of the invention here. As shown in drawing 
1th e digital music reproduction device concerning an embodiment of the invention 
consists of the digital music data recording memory 101 the arithmetic element 102the 
compression restoration program documentation memory 103D/A converter 104the 
analog circuitry 105etc. The digital music data recording memory 101 is a memory for 



storing the digital music data by which compression encryption was carried outand is 
connected to the arithmetic element 102. The arithmetic element 102 performs 
processing which restores the digital music data from the digital music data recording 
memory 101 to the original digital music data before compression encryption is 
carried outand is connected to D/A converter 104. It is connected to the exterior of 
the arithmetic element 102and the compression restoration program documentation 
memory 103 supplies the compression restoration program which performs decryption 
corresponding to the compression encoding system which carried out compression 
encoding of said digital music data to the arithmetic element 102. D/A converter 104 
changes into an analog signal the digital music data supplied from the arithmetic 
element 102and is connected to the analog circuitry 105. After the analog circuitry 
105 connects D/A converter 104 and a loudspeaker and processes amplification etc. 
if neededit inputs the analog signal from D/A conversion 104 into a loudspeaker. 
[0007]The arithmetic element 102 of each composition mentioned above serves as 
the principal part of the digital music reproduction device concerning an embodiment 
of the invention. The internal configuration of the arithmetic element 102 is also 
shown in drawing 1 . As shown in drawing 1 the arithmetic element 102 contains the 
data input circuit 11 the code decoding circuit 12the compression restoration circuit 
13a data output circuitand the code decoding data recording memory 21 in the inside. 
The data input circuit 11 is an interface for inputting into the arithmetic element 102 
the digital music data by which was connected with the digital music data recording 
memory 101 and compression encryption was carried out from the digital music data 
recording memory 101. The code decoding circuit 12 is a circuit which decrypts the 
code of the digital music data which was inputted from the data input circuit 1 land by 
which compression encryption was carried out using the code decoding data recorded 
on the code decoding data recording memory 21. The compression restoration circuit 
13 is a circuit which elongates the data by which code decryption was carried out in 
the code decoding circuit 12 using the compression restoration program recorded on 
the compression restoration program documentation memory 103and restores the 
original digital music data before compression. The data output circuit 11 is an 
interface for outputting the digital music data obtained by the compression 
restoration circuit 13 to D/A converter 104. The code decoding data recording 
memory 21 is a memory which records the code decoding data for code 
decryptionand supplies said code decoding data to the code decoding circuit 12. For 
examplewhen using the common key encryptosystem-ized method by DESthe 
common common key which should be made secret is recorded on the code decoding 
data recording memory 21 the parameter data [ for a DES code ]and cipher- 
processing side. Each composition in the above arithmetic elements 102 with an 
internal bus (it expresses with the arrow which is in said arithmetic element 102 for 
convenience at drawing 1 ). It is connected and only the data inputted into the data 
input circuit 1 1the data outputted from the data output circuit 14and a compression 



restoration program are obtained from the connection passage of the arithmetic 
element 102 exterior. Since [ for it / in which it is simple to restore the original digital 
music data ] it is restrictedand the capacity of data of the compression encoding 
system which that into which the data outputted is compressed is not encipheredbut 
is well used from the code decoding circuit 12 is also comparatively smallit is easy to 
reproduce. Such data also passes only through the internal bus of the arithmetic 
element 102and is concealed from the outside. The code decoding data currently 
recorded on the code decoding data recording memory 21 also passes only through 
an internal busand is concealed from the outside. If the code decoding data of the 
code decoding data recording memory 21 is acquired unjustlyeven if only the digital 
music data by which compression encryption was carried out will be obtainedthe 
original digital music data will be restored simplybut. Such a situation is also 
prevented by concealing code decoding data from the outside. Thusin the digital 
music reproduction device concerning an embodiment of the invention. Since the data 
by which the code decoding circuit and the compression restoration circuit are 
provided in the same arithmetic elementand code decryption was carried out in said 
code decoding circuit is supplied to said compression restoration circuit through the 
internal bus of said arithmetic elementThe data in which code decryption was 
performed can be prevented from being read in on a circuit. Since it also has said 
code decoding data storage memory in said arithmetic element and said code 
decoding data is supplied to said code decoding circuit from said code decoding data 
storage memory through the internal bus of said arithmetic elementSaid code 
decoding data which is needed for restoring the original digital music data from the 
data by which compression encryption was carried out can also be concealed from 
the outside. 
[0008] 

[Example]Although said compression restoration program was directly supplied to the 
compression restoration circuit 13 in said embodiment from the compression 
restoration program documentation memory 103 arranged to the exterior of the 
arithmetic element 102For exampleas shown in drawing 2 said compression restoration 
program. The recording memory 31 is formed in the arithmetic element 102 
temporarily [ volatile / compression restoration program ] are recorded 
temporarilyMake the recording memory 31 memorize said required compression 
restoration program of said compression restoration programs memorized by the 
compression restoration program documentation memory 103 temporarily 
[ compression restoration program ]and the compression restoration program 
concerned temporarily [ compression restoration program ] the recording memory 31. 
[ two or more ] It leads and may be made to supply the compression restoration 
circuit 13. In order to perform more nearly high-speed processingit is preferred to 
read said compression restoration program from a high-speed memorybut it will 
become difficult to hold down costif it is going to secure capacity required [ the high- 



speed volatile memory is expensive and ] in order to memorize said many of 
compression restoration programs. On the other handsince the nonvolatile low speed 
memory is comparatively cheapcost can be held down even if it increases the 
capacity of the compression restoration program documentation memory 103. 
ThereEither which is memorized by the compression restoration program 
documentation memory 103Or the capacity which memorizes only said a part of 
compression restoration programs is secured to the recording memory 31 temporarily 
[ compression restoration program ]and said compression restoration program which 
the compression restoration circuit 13 uses is supplied from the recording memory 31 
temporarily [ compression restoration program ]. If the capacity of the compression 
restoration program documentation memory 103 is a grade which can store a small 
number of compression restoration programhigh-speed processing can be realized so 
greatly [ increase of cost ]holding down cost. Although D/A converter 104 is arranged 
to the exterior of the arithmetic element 102 in said embodimentFor exampleD/A 
converter 104 is also formed in arithmetic element 102 insideand it may be made to 
supply the digital music data outputted from the data output circuit 14 to D/A 
converter 41 through the internal bus of the arithmetic element 102as shown in 
drawing 3 . If that to which capacity becomes large and said digital music data 
outputted from the data output circuit 14 requires time for a duplicate will be 
reproducedthere will be no change in the same thing as an almost original thing being 
obtained. Thereforesaid digital music data is also concealed by supplying the digital 
music data outputted to D/A converter 41 through the internal bus of the arithmetic 
element 102 from the data output circuit 14. By thisunjust reproduction can be made 
more difficult. 
[0009] 

[Effect of the InventionjAccording to the digital music reproduction device concerning 
this inventionas explained above. The code decoding circuit which performs code 
decryption about the digital music data by which compression encryption was carried 
outThe compression restoration circuit which elongates the data by which code 
decryption was carried out in said code decoding circuitand restores the original 
digital music data is provided with it in the same arithmetic elementand by said code 
decoding circuit. Since the data by which code decryption was carried out is supplied 
to said compression restoration circuit through the internal bus of said arithmetic 
elementit can prevent data after code decryption was carried out from being read in 
on a circuit. Although said code decoding circuit performs code decryption in said 
digital music reproduction device about said digital music data by which compression 
encryption was carried out. If it also has a code decoding data recording memory 
which records the code decoding data to be used in said arithmetic element and it 
supplies said code decoding data to said code decoding circuit from said code 
decoding data recording memory through the internal bus of said arithmetic 
elementThe code decoding data used for performing code decryption cannot be 



acquired from the bus of the exterior of said arithmetic elementeitherbut can prevent 
the duplicate of the original digital music data more strongly. In said digital music 
reproduction deviceby for examplesaid compression restoration circuit. The digital- 
to-analog converter which changes said restored digital music data into an analog 
signal is also provided with it in said arithmetic elementand by said compression 
restoration circuit. If said restored digital music data is supplied to said digital-to- 
analog converter through the internal bus of said arithmetic elementFrom the bus of 
the exterior of said arithmetic elementsaid digital music data restored by said 
compression restoration circuit cannot be acquiredeitherbut can make the unjust 
reproduction more difficult. A part of compression restoration programs recorded on 
the nonvolatile compression restoration program documentation memory which 
records the compression restoration program which said compression restoration 
circuit uses in said digital music reproduction device temporarily [ volatile / 
compression restoration program ] to record a recording memory. It has in said 
arithmetic elementand said a part of compression restoration programs can realize 
high-speed processingholding down costif said compression restoration circuit is 
supplied from a recording memory temporarily [ said / compression restoration 
program ]. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The figure showing the outline composition of the digital music 
reproduction device concerning an embodiment of the invention. 
[Drawing 2] The figure showing the outline composition of the digital music 
reproduction device concerning one example of this invention. 
[Drawing 3] The figure showing the outline composition of the digital music 
reproduction device concerning other examples of this invention. 
[Description of Notations] 

12 — Code decoding circuit 

13 — Compression restoration circuit 

21 — Code decoding data recording memory 

31 — Compression restoration program one time recording memory 
102 — Arithmetic element 
104 — D/A converter 
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LfrL&#6. *»Btt©Jfc«»ffia&*^ 
y # SMEffiWl7c7P ? 7 A£fyEffiHiiI tg0S&K<8 
BT3£. BSBBtfffiTLTLSd. *CT, SuEx 
< 5>*;l/* BB^BBlcfcl^T. flX.ttMEENA7ES 

ffiHS«Tc^p^ ; 7L.ES^^yicSS*ti/c-aj(DEis 
«7typ ? ^ a^est aa«tt©ffiBBi7cr p 
— B$f3»y =e y ^mssmmm^icmx. me— »©e 

8I«7e7p ^^ttMSEEIBaiTcyp 75A-BEB* 
=E y 5 wiEEEIia7clHl!Slc«»e-r ^.fcaicLTfcJ: 

i\ £©«£, tiiEffiiwiTcyp^/x-WEa/ty 

fctt. BEEBBtc^p ^5A*a»^ t y lcE«*tlfc 

-a5©ffi«tt7E^p ^ 7^*E«r 

r*itf*<. £fcME-»©E«i7E7py^tt. ib 
««KiS*Ji«tt©ffl«M7cr p y^A-^E»P< y 

[0 0 0 6] 

Wa>ftSt©««Rlco*KRIL. *5IW©S(»tcf»-r«= 

T, *»B©«««ttH*H£T«tttt©fc©T«:ft 
t% nil tt44MM>Mt0MM(cfl(«7'f^4i 

?io2, EagtgTc^p^ixSS^^y 1 0 3. d/ 

Ag&S§1 0 4, a^^-P^Httl 0 5 6^56 
f-f^/HJKf-^BI^i'J 1 0 Hi. ffiMPg 

^bSti/tx-f^/uB^-^sttiftr*^©^^ 
yT-sy, o 2 ic»«*nT^*. awx? 

1 0 2t*. x^^^/i/WJSx-^Eg^^y 1 0 1 

y, D/ABSJB1 0 4jCfttt3-nTl"*o E*S«7c7 
P^^EB^ty 1 0 3tt. BBB71 0 2<£fl.gpu: 

nTfc y , mibxV Wivm&T-zzEmm 



«f-$ 5 7 1 p ^HflcIJftf 5 t.fl)?'$ 'J , Ti-a 

-?[eiki o 5 icmmzixT^z, ZT-p^iasgi o 5 

f4, D/A^M1 0 4ixe-*<t^«U 
J£UTJi1§ft£©$Q3;&*ToTfr5, D/A&&104 

^©ZT-p^t^xe-zncATD-r^o 
[0007] ^mommomwum^-i'j^iumm 

n£2iW<D£.m&t%;Z>(Dt>\ ±kB l £&*»$© -5 -s© 
;*SI3£?1 0 2T££ o 0 2©F«gSWiiS<feBI 

1 (C/^LTL^o HHC^rSP<, aWBR?1 0 2li, 

ffi*@«7cEffi 1 3, x-^a73i2i«s. mmwtT-* 

tm**V 2 1 *$<s 0 5 s -* AGEISM 1 14. f-fv* 

*/«H7- zsmt^'j 1 0 1 t»m*n f r-i s j* 
tis^&T-ztmt^'j i 0 1 )b^6ff«iig^b?nrcf r 

*5>*/U**7*-**3WJR?1 0 2leA2rtSfc4&© 

*A*>Ih]B&1 1 A^SA^Stl/fcffiBBHWbS-tift^-f 
*/W«?*— *©»§**. mtfftr- *B»**y 

2 1 fciaBSftfcWHWWfbx-r f fcffil^TflWbT* 

shs?**. JiiBi^TcSK 1 3ii, mm.7t-yu^u 
ibs^u 1 0 3icia«*ti/fcEiwi7crpy5ix*ffl 

l*T. Bg^fc^fblslS&i 2lcj;oTPg^^<k?n/cx 
LTEttM©5t©7V S^JUffiK^-^Cfli 
tE-TSEIKTS*. 7^-^tti7DlsI«Sl 114, EMKKtcIsI 
% 1 3 {C <fc »J & e tlfcx-f 5Mi J I/**?*- * * D / AS 

&si 0 4icia*r*fca&©-r>*-7i-xT**. 
*fc. n§#«^b7 s -'S»SBS^ ; Ey 2 m. nmi^rb 
<o/fc46©w*a^br f -^*iB«-r*/^y?*y, «u 
iBHwa^b^-^swHMi^bigRi 2 

D E Stc<fc3ftiIttWHb£3&Jll''S*telc 
14. »M*kf-*iai^t l J 2 1 K14, DESBg§ 

*£r^**eMfcMa**ft*. ±35©*? 

1 0 2F«groSffifigt4F«ga5/\*X (H 1 W4flEfi±KJIB3W 
JR? 1 0 2rttC»**aJT«LTO' k *) tCctoTSi^* 

nr*jy. awwc^i 0 2^aj©^KKA^e^stis© 

14, x-*A*JlH]i&l HCATJTJrtl^x-^tx-^ai 

©*?**. WNPHfclsUII 2 frSt±J 73**13^-* 
14. JEffl**iTttt'»«ti©(0»^b**iTfc6 , tf'. <fc< 
fUffl*tl5ff*S?f^b73iCt4RB6tlTt^6 N 6, te©x 
f 5?*jHHKt*-i **1l7ST*<DU:llMiT*y, £/cJ± 
tSJWx— *©Mfc/J\*l/*fca6*«l'fcSJBT»**. CCD 

jcaftx-**,, aiiHs?i 0 2©rtsp/«A©**ii» 
*cy 2 1 icE»*nT^*H»a^b7 if -*'E.. rtSP 

/**©**«» U W.ffl^6«lR**i*. BH^tt^bx 



stift<4:*». ^n^^mz-Tto^^'j^nm^- 

*fblUKfc «fc y WWlWbtftifcy-^flWKWWCT 
©rt»/^*aUTl9ESWl7EigBlc«*&*ti*r!: 
46, HHMl*fbtffit>*i/!:7 r -*tfigtt±!(r6R*WS 
ft*©*l*ll:T*E *6»C. BufBBf^a^ 

fb7*-*IB«*^yfct&IB*l»l»Wc«*Sft, fuSB 

auras? ©rt»/ s**a UTiWEflraaHWbx-r ? tftu 
EB»a^b^-r *ib«* t u ffliBiwa^biatt 

teWfeSfiSfctt. EffilB^b**ifc^-*fr67c©x 
-f * / ue*^- * *«5Er « © ICiEW i ft * WEB># 

«^b7*-*fctt»#si«RT3c 

[0 0 0 8] 

[Xttfil] WIB*»©fBtt?tt. 3Urat?1 0 2©fl.gB 
tcBBSJ+lfcJEifiSaTuypy^AIB^^^'J 1 0 3fr6 

stizvfcff. mzitm 2 lectin <, m&mm&ty 
p ^ ix*-*«iciBiir *jt«tt©E«ia7c^p 77 

i*— MBflb<CJ 3 1 £9Urat?i 0 2rttcfSit, E& 

ttTcyp^L.Ewy^y i o 3 tcssiaestiTv* 

SulBffiSS^Tcyp ^7l.©5-6©j0®ftlugBflEI8«7c^ 
P77i*ttfflKl7u7P7*7^— BSIB«*t y 3 1 £83 

«*-rras#. S'KEiHia7c7P'7"7^t4Eiiiffl7c7 p p 
^a-^sbs^^e'j 3 1 ^acTE*ia7ciH]Bi 3tc 
««-r*j:3icLT , bJ:t\ <fey*aft»a*ffa/£d6 

ic. »JSft^ty**6ffllBEWl7u^py7ix*B!*a 
rci»»*Ll^, S5ltt©Sj$ft^ ; E'Jt4iSfilii7 ! S 

y. ^ < <DSuiBff*e«7c7p <f^u*ftmrz>rcdbfc!& 

®Mlc*z 0 -75, ^S58tt©fgJ$ft^ ; E'J(4ib«WS 
flS?**frS. EtgffiTC^P^AIBS^^y 1 0 3© 
-eT^P;* h*«Jil*e: tjtPT**. 

v, s.mm^yu i+tzm* ^ <j i o 3iciais*nT 
i^^rftfr. xt4-gp©tuiBESi«7D^p y^uim 
*131ST *§S£j±iSS<i7E7p ^ f 5 A-PSiBii* t y 3 

3 i #6«*&-r3o ffie^Tc^'p^L.Eii^ty i o 
3 ©*»<M>»©ff«a7c7p ^7^*tt«?**fflt 

=iXh©JS^:t ; ?-ntii^^<ft<, 37h 

*ja*ftfl l s*aft««i*«3iir*ct««-p**. $ 

A^SSS 1 0 4 fi«E11* tlTt^fctf . fiU*(4BI 3 Ic^f 



7 s -*****?! 0 2CDF*gSBM , X£iii:TD/A£& 
3S4 1 lc«^-r«J:3lcLT i t, < fet\ x-^ttirtEIBl 
4^e>ffi73?n^HuIB7 1 Vv''*;U#^7 r -*li, 

«tA,<!:^'Jv' , 7-;l/(7)tro«fc(llL:tcD*M#5n 
SE£lE*feyttfcl\, I^T, t— *IU*J0»1 4fr 
Stfi^?tt£7V^*;U©^-*£***?1 0 2© 
F*ggP/^*aL:TD/A^«iS4 i letters cttcj; 
oT. «K7*-r5?*/U**7*-*«fcBBT*. CtitcJ: 

-=>z. *£*««** yHBfcfcoicrscitf-r* 

[0 0 0 9] 

[»*©»*] JM±BMBLrc*y, *»eic«S7V5> 
*/U**S£BBfc«fcfttf. E«B^b**ifc7V 
JWB*7*-*(coi*TBWB^fi3BWifbiaB 

t. B(JiB«i^«^biHi»i«:«feyiig#«^b*nrc7 r -* 
*f*5 lttg©tv 'jtovm&T-zizwttzEmm. 

im&ic*. y i«WHb**ifcx-*tt. be***? 

©fcgp/ tX*a UTI9IBEWl7niaHHc«»* 

«>. n§^«^b*nfc^©x-*^ii]is±^ei^^5 

WfcB^KWcfc^T, 0J*fcr*EBWHbBK#ai 
EE«B#fb*nn:7V$>*;i>**7*-*l;:oi/»TW* 

«^b*fr e ©ic* ^*ng^^b7*- * «eb? « m 
^a^fb^-^Eay^ybWEawjiwrtic**, m 

EBB^CrtB/totaUTBEB^^fbT*-** 
WIBHUgtt^bT^-^IB*^ IE y *f»5MEB#tt#fblHl 

fb^- * BE** *?4>fttt4>/ SBBf 3 C 

fcttWT. ^©tV^/I/**^-*©**** ys 



*W£BBfcfcl/*T, ttaiiBEEBBTEBBfcJ: y« 
&TZ : r<('J*i\,Ti-n ^SMt fuE***?l*g tcffi 

W57 ? -**wiB***?©rt»/^*ai:Ti9i37 f -(' 

5?* JUT 7 7- □ ^jMHcfltier titf, IftEEBttTGlsIB 
tc«fc ytt7G&fiftttE7V S^jWHHt*-**. BE* 
**?©*»©/ tX#Stt*»?sr. *©TiEft*«l 
*<feyH***i©Kr*C4:38«T**o *SlC. BEt* 
-< 5>*/l/**W£BBli:fe^T. «U*(#fuSBff*ffi7cIsl 
B#fUBT*EB«7c7n?5i**EBT*^«tt© 

j±«t«7cyn ? '^eb* ^ y iceb;* tifc— b ©sb 

Bjcyn ^Zx*EBT *»Btt©fflBB7c7n 
-BEB**y*BE***?rttc«a.. BE-»©S 

=e y 6^iusBS««7c0i8tc«<e-rtiar, =>x h *»* 
[ia 1 ] *&&©**©&*£*« iv^mm 

m 2 ] *»«!©-*»*£«« 5 s -f 5M« 
BB©«B««*STH. 

[03] *£W©B©*tt0yicB«7V-;'*/l/«*K 
£BB0)B««JS*/7-rBU 
[*^©tttiB] 
1 2-BBttB1bBB 

1 3-fflBtt7GlslB 

2 1 -BWWb^-^EB^ty 

3 1 ■ • -s.mi^ya u-mm* =e y 

1 0 2-***? 
1 0 4-D/ABBS 



[01] 



-1*1 



21 



■7 s — 0 A* 
BK 



Btt 



-11 



-13 
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102 
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[02] 



-101 



21 



-11 



7 



103 
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urn***) 



41- 



(9ft 



-12 



an 



13 



r+n>f 



[#«h*ie« 

[ffitUB] 3*P8£3B (2001. 8. 3) 

wmm 1 ] 
[MiE»fc«9I«] hub* 
[WEJMHIB«] 1tfFi»5R^ffiia 

ww-awfbBiifc * y « wwbSftfcff-sjiWiBai 

»JR?OrtSP/ Ufcii L:TtijIBEai«7E[s]Ktcf«i^ U_ 



m&m 2 ] BuiBiB^«^biii»*«i5BBffilSBg^b* 

ibis* =e y im&mm&iizmz.. mEsmmmn 
7- z tm * =e y » e BuiBBt WHfcMcttift lt# 

HMOI 3 ] ffTCeEIRfKTElslKlcJ: y m.7z^titc SusB 

ffiTtiHiKtt «fc y «te* nrc tuiBx •< s>* /ussse^- * £ 
rmMuam LzKznmm 1 xt* 2 ek©tv sj* 

[#i^ffiIE2] 
[*SlE*fSi*gi£] 
MiEttiUHS«] 0004 

[«EMN 
[0004] 



*tco^TW^#*b*fr?i*wwbiHitt£, luiBBf 
Kiffiffi»|g7ElHl»lc«fc yarc^n/cx-t- 2>*;U* 
fc . fiqiBffiiffil7Elg]%<b, ttEttg7El3ttff««-rsg 

yB#a^b*ftfcx-**ireB»«4F©fcffl/tx* 

5 BU§BJ±i»l^7c|g]Ktcfflijg L T a S e 4c1#tt ^ r a y 
flfe?* $>*;i/SBB£BB?U:, EttB^fbtfftfcT 1 

*«*f agate* y ffg^^b^nrc^-^ii, m&m 

fbftatcMftrsfettK:. mi3£E«Hi7cEiHKoiijffl-ra 

^oitttw»aa*^ytt»flre»3fctt, jxks 
«]^.j:3«!:-r^j:, ^afBttg>tt»ftffiaay^y»a 

±§Bfgg^tc «i:titf . anagwiTcya ?z>u-msm* 
3= y ten, tulBgl§«^7n y^UBB* ^ y tciBlgfr 



t*. Jt«WKaa»i^ojEi«t7c^'py7A-Bwa<i 

jeggBBTgg&tfTgg., fcfcL. 

ibShfcx-^^MiBawnR^co^nBoy^^swffp 
#4<tt», wi3W»awb*fjd©tcffl^a«Hia# 

#6. MIEB^^bx-drfcB^TTcWTVS**/!/* 
r. iuSBx-rv^/l/ffifcff^SWcfcUT. 0J*.«iiui3 

w^^bstt#MiBE««#fb*ftfc^5**/u*B 
^-^fco^TBwa^btffaotcfflt^WHgn^b 
^-**iBBT*Bwwbx-*iB«** y tiuiBjn 

r. ^©x^S^/l/Wlfcx-^WBB^yBHteBSii: 

[MjEttftHS^] 00 0 5 
[BiErtS] 

[0 0 0 5] 9-fc, ttSBE«Hi7clHl»lcJ:ya7c*tlfc 

* y i:«EiO*mf stisc t tc^to y » 

ft^atilBEBttTElslttlcJ: V Wzi ftfciuSBx-f 

/i>s*x-*€7 , *p?«*ics»r*x*5>*;u7»*- 
ic* y «tc* n/ctuiBxV v+iwmr-* *tmmm 

m^O F*ggP/ tt&l CTSusBtV 5>* /UZr- P ?K&1§ 

s»ic*ya7c**i/£«iB7 s -rs;*/b**5 s -*'b, m 



7P> h^-3^©«* 

(72)BW* TBB mm FZ-Umn) 5D044 AB05 BC03 FG10 FG18 GK07 

R*mi*Pt^EJS^ 1TI5#5§ HL08 HL09 

^^#p«nmttP»^ffi0FRmA sdo45 da2o 

5J064 AAOO BC01 BC02 BC07 BD03 



